Hau Giang is one of 13 provinces in the Mekong Delta. Total land area is 162,171 ha (statistics 2014), agricultural land is 141,217 ha accounting for 87.08 % of natural area. To exploit the reasonable land and provide a scientific basis for adjusting the land use planning to 2020, the evaluation of land resources in Hau Giang was carried out. To apply the land evaluation methodology of FAO to research on natural conditions, socio-economic related to land use to evaluate land resources as well as to apply for geographic information system (GIS) and automatically land evaluation system (ALES) gave results positively, quickly and efficiently. Evaluation results showed that Hau Giang had four major land groups with 11 land mapping units; alluvium land group accounted for 37.26 % of natural area. From the map overlay has been integrated 28 land units. Basing on 44 LUTs surveys was selected for 16 LUTs to have development prospects to evaluate land suitability. Land use was divided into 5 main groups: alluvial land belonged to riverside Hau, slightly saline land was not submerged and was shallow, and low-lying saline land was flooded and saline land was salty. To combine with evaluating the current state of land use, productive techniques and socio-economic development needed supplementing of land use planning by 2020 as follows: (1) agricultural land is 141,217 ha (87.08 %); (2) non-agricultural land is 20,918 ha (12.90 %) and (3) unused land is 36 ha (0.02 %) of natural area.
INTRODUCTION
Land use planning (LUP) has been done in the world since 1950. However, each region and each country develops their own systems and methods for land use planning. There was an official guide for land use planning in 1993 "Guideline for land use planning" issued by the Food and Agriculture organization (FAO). This guide shows that a land use planning process of a territory consists of 10 steps and the evaluation of land resources is the 5 th step [2, 3] .
In Vietnam, land use planning was done by research experts in 1990. After many amendments and supplements, by 2014 the Ministry of Natural Resources and Environment (NRE) issued Circular No. 29/2014/TT-BTNMT on June 2 nd , 2014, stipulating the provincial land use planning order with 7 steps and the evaluation of land resources is the 3 rd step [4] . ALES and GIS software integration in land suitability evaluation for current land use objectives have been applied in a number of localities and gained good results [5] .
Hau Giang Province's land use planning up to 2020 and land use plan of the first 5 years (2011) (2012) (2013) (2014) (2015) has been approved by the Government's Decree No. 11/ND-CP on January 9th, 2013 [5] . After 5 years of planning, the adjustment is required to be done to match the actual conditions, the local economic -social development strategy and national land use planning up to 2020 and land use plan of the first 5 years (2011-2015) adopted by the National Assembly on April 9 th , 2016 at the 11 th session of the 13 th National Assembly [7] , including urgent changes in the national development strategy, namely the impact of climate, drought, salinization in the large scale in the Mekong Delta recently. This topic was carried out with the aim of providing a scientific basis for Hau Giang Province's land use planning adjustment up to 2020 in conformity with the characteristics of province's land resources.
METHODS
Methodology: FAO's land evaluation was changed to fit with Vietnam's characteristics and conditions on land resources assessment for the aims of agricultural zoning, land use planning with the automated land evaluation program of ALES, version 4.65d of the Department of land science, crops and atmosphere, compiled by CORNELL University (USA).
Method of collecting information: Collecting secondary information including maps, data, on natural conditions, socio-economic and environmental characteristics; collecting primary information by interviewing for household in accordance with the relevant factors, the total number of 320 questionnaires on 16 LUT selected, each soil type for 20 votes (n³ 15 for selected objects under the guidance of FAO is sufficiently reliable).
Method of land analysis: to be done at Sub-institute for Agricultural planning and projection (Sub-NIAPP); there are 15 analytic indicators: pH H2O , pH KCl (Table 1 ) and hydrological factors including 7 flood elements (F): 3 levels (not flooded and shallow submerged under 30 cm, deep submerged 30 -60 cm, deep submerged 60 cm) and duration of flooding (T): 4 levels (not flooded, submerged 1 month, submerged 2 months and submerged more 3 months).
The application method joined ALES and GIS in land prices and suitability of land: ( Figure  1 ) setting up primary data sources including land resources and land use. Data on land use in Hau Giang province has been compiled from maps of land use in 2014 combined with field surveys to adjust and store in GIS; of which, 16 LUTs are determined and used as objects for land evaluation.
RESULTS AND DISCUSSION

Description of types of land
Basing on the reference result of the program for additional investigation, revision for setting up the provincial land map in 2004 in the Mekong Delta done by the Agriculture Planning and Design Institute [8] , summarizing Hau Giang province's land resources at map scale of 1/50.000, the results show 4 groups of land and 11 soil types (Table 1) 
Land suitability classification
Basing on 44 LUTs surveys, considering economic, social and environmental aspects at the current time is combined with the strategic objectives of regional development orientation, suggesting to choose 16 LUTs to include in the evaluation in Hau Giang province.
In this study, the surveying and mapping is done at the provincial level (scale of 1/50.000), thus land assessment is done by Semi-quantitative land evaluation method and assessment decentralization of land suitability just stop at Subclass with 4 appropriate levels as follows (1) 2 S1 S1 S1 S1 S1 S1 S1 S1 S1 S1 S2 S2 S2 S2 S2 S2 S1 S1 S2 S2 S2 S2 S2 S2 S1 S1 S1 S1 S2 S1 S1 -19 9.1.3 S1 S1 S1 S1 S1 S1 S1 S1 S1 S1 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S1 S1 S1 S1 S2 S1 S1 -20 9.2.1 S3 N S2 S3 S2 S3 S2 S3 S3 N S3 N S3 N S2 S3 S1 S1 S2 S3 S2 S3 S2 S2 S2 S3 S2 S3 S2 S3 S2 -21 9.2.2 S3 N S2 S3 S2 S3 S2 S3 S3 N S3 N S3 N S2 S3 S1 S1 S2 S3 S2 S3 S2 S3 S2 S3 S2 S3 S2 S3 S2 -22 9. -24 10.1.2 S1 S1 S1 S1 S1 S1 S1 S1 S1 S1 S2 S2 S2 S2 S2 S2 S1 S1 S2 S2 S2 S2 S2 S2 S1 S1 S1 S1 S2 S2 S1 -25 10.1.3 S1 S1 S1 S1 S1 S1 S1 S1 S1 S1 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S2 S1 S1 S1 S1 S2 S2 S1 -26 10.2.1 S3 N S2 S3 S2 S3 S2 S3 S3 N S3 N S3 N S2 S3 S1 S1 S2 S3 S2 S3 S2 S3 S2 S3 S2 S3 S2 S3 S2 -27 10. 3.3 N N S3 N N N N N N N N N N N S3 N S2 S3 N N S3 N N N S3 N S3 N N N N -28 11.1.2 S1 S2 S1 S1 S1 S1 S1 S1 S1 S2 S2 S2 S2 S2 S2 S2 S1 S2 S2 S2 S2 S2 S2 S2 S1 S1 S1 S2 S2 S2 S1 -Note: TT : Physical suitability; KT : Economic suitability Table 2 . Appropriate ability for land in Hau Giang Province Figure 3 . Land adaptable map of Hau Giang Province.
Suggesting to layout land use planning
Land use structure up to 2020 proposed to adjust has some key points as follows (Table 3 ): The province's natural area is increased 1,926 hectares, due to the new area update of the state's general land statistics in 2014. Group of agricultural land is decreased 2,422 hectares, due to the conversion of agricultural land to infrastructure development for irrigation and transportation; development of industrial cluster and other non-agricultural land such as reduction of paddy land area in Long My, Vi Thuy district due to the impact of western sea tide, rising Cajuput, Acacia forest land for wooden building materials and appliances, rising other agricultural land and the rest for livestock and poultry. 
CONCLUSIONS
It is necessary to adjust the land use planning in Hau Giang Province to 2020 according to Land Law, in accordance with the plan of socio-economic development five years of the Hau Giang province, region and natural variability. Some adjustments are compared to the approved plan: Paddy land reduced 2,100 ha, aquaculture land (freshwater) decreased 3,000 ha, production forest land increased 1,326 ha, other agricultural land (greenhouses, barns, learning places, agricultural experiments) increased 1,352 ha, land for building offices-business rose 347 ha, industrial land increased 6 ha, heritage land increased 71 ha, land for infrastructure development increased 1,376 ha, other non-agricultural land rose 2,460 ha.
To conduct detailed assessment of land for the locals in the map scale of 1/25,000, 1/10,000 to concretize indicators of soil quality; to serve the planning of land use planning at the district level and the sectors concerned.
